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COMPLETE SPECIFICATION 

Improvements in or relating to Feed for Ruminant Animals 

We Iowa State College Research Due to the high levels of estrogens required 

Foundation, a corporation of the State of when given orally to poultry, swine, and dairy 

Iowa United States of America, of 108, cattle resort has been had to the method of 

Morrill Hall, Ames, Iowa, United States of implanting estrogenic substances subcutane- 

5 America, do hereby declare the invention, for ously in the form of pellets. This method of 

which we pray that a patent may be granted to administration when tried with growing beef 

us and the method by which it is to be per- catde and lambs has not been satisfactory, 

formed, to be particularly described in and by While in some cases the rate of weight gam has 

the following statement:— appeared to be accelerated, in nearly all cases 

This invention relates to a method of treat- the meat produced is of inferior quality 

ing growing beef catde and sheep and to feed than when estrogenic substances are not 

materials for use thereon.The method and feed given. 

materials of this invention have particular It has also been thought that the adimaistra- 

utility in growing and fattening beef cattle tion of estrogenic; substances to growing beef 

15 for the purpose of producing high-quality beef catde and sheep including castrated male cattle 

r i j .vu rc .j„r-^ imramt (steers) and both male and female lambs, sur- 



10 



at an accelerated irate with a reduced 
of feed. 



fered from a number of inherent disadvan- 



" The present invention is concerned with tages, chief among which was excessive sexual 

the oral administration of estrogenic sub- stimulation of animals including mammary 

20 stances to growing beef catde and sheep. As development and lactation as well as otoer 

far as is known, oral administration of estro- undesirable physiological side effects on the 65 

gens to growing beef catde and sheep is reproductive system. Further when the estro- 

hitherto untried. The previous lack of interest genie substances are given by subcutaneous 

in testing oral adrninistration of estrogens in implantauon of pellets into fattening animals 

25 growing beef cattle and sheep is probably due there is danger of residues from the pellets 

to discouraging results obtained with oral remaining in the meat after ■ daughter , which 70 

administration of estrogens to full grown dairy may adversely affect the health of people con- 

catde. Dairy catde require such large amounts surrung such meat. 

of estrogens in their feed to bring about a The problem of providing growth stimulants 

30 desirable physiological response, for example, for meat-producing animals is particularly 

increased nfilk production, that the practice acute in connection with beef catde and sheep 75 

has never been commercially feasible. It was since these animals have not proved particu- 

therefore unexpected to find that the physi- larly responsive to other growth stimulants 

olozv of lactation and/or mammary growth in such an antibiotics, vitamin R 12 , or surfactants. 

35 dairv cattle is sufficiendy different from the Therefore, there has been a long felt need for 

ohvsiologv involving general growth and fat- growth stimulant compositions which are effec- 80 

tening inbeef catde and sheep that much lower five with beef catde and sheep while overcom- 

feedmg levels of estrogens are required in the ing the problems connected with the use of 

case of beef catde thereby resulting in a highly estrogenic substances discussed above, and for 

40 profitable feeding procedure. This finding was a practical commercial method of employing 

also unexpected because of the discouraging such compositions, 

results previously obtained with the oral It is therefore a general object of this inven- 

aclrrnnistration of estrogens to poultry and tion to provide a method of treating growing 
beef catde and sheep to promote growth or. 

[Price 3s. 6d.] 



85 



799,095 



the rate of weight gain without causing un- 
desirable physiological side effects, and at the 
same time producing at least as good or 
superior quality meat to that produced in the 
5 absence or the treatment. Further objects and 
advantages will appear as the specification 
proceeds. 

This invention is based in part on the dis- 
covery that estrogenic substances when orally 

10 administered to growing beef cattle and sheep 
substantially accomplish the objects of this 
invention and provide a solution to the prob- 
lems discussed above. More specifically, it has 
been found that the oral administration of 

15 estrogenic substances to beef cattle and sheep 
is capable of producing a pronounced accelera- 
tion in the rate of weight gain in the animals 
without causing untoward side effects, and at 
the same time producing better quality meat. 

20 In other words, one phase of this invention is 
concerned with a method of treating growing 
beef catde and sheep characterized by the steps 
of orally administering an estrogenic substance 
at spaced intervals of time over the growth 

25 period of the animal, and regulating the quan- 
tities of the estrogenic substance thus adminis- 
tered to increase die rate of weight gain with- 
out causing undesirable physiological side 
effects. 

30 An estrogenic substance is defined for the 
purpose of this invention as any chemical sub- 
stance which, when properly adrninistered in 
sufficient amounts, initiates estrus in sexually 
mature normal female animals. Estrogenic sub- 

35 stances can be obtained from natural sources 
such as animals and plants, but the commerci- 
ally available estrogens are principally syn- 
thetic chemicals. Both synthetic and natural 
estrogens have been tested and found to be 

40 operative for the purpose of this invention, but 
in general synthetic estrogens are preferred. 
Specifically, excellent results have been 
obtained with stilbestrol which is 
a syndietic derivative of stilbene and 

45 is sometimes also referred to as diethyl- 
stilbestrol. Other natural and synthetic estro- 
gens can be used such as estradiol, derivatives 
of diethylstilbestrol, esterone, dianisylhexene, 
genistin, genistein, methyltesterone, diensterol, 

50 hexestrol. 

While the estrogenic substance can be 
administered orally in other ways, it is pre- 
ferred to first combine the very small quantity 
of the substance required with an animal feed 

55 or feed supplement which is adapted for use 
in feeding the particular animal, such as catde 
or sheep feed supplement. The usual practice 
in growing and fattening beef catde, for 
example, is to feed a prepared supplement 

60 which, typically, may be about 10% by weight 
of the food consumed by the animals per day. 
These prepared feed supplements therefore 
provide a convenient vehicle for the adminis- 
tration of the estrogenic substances in accord- 

65 ance with this invention. However, it will be 



understood tiiat if desired the estrogenic sub- 
stance can be incorporated in the whole ration 
of the animal or in other nutrient material 
which is consumed by the animal. 

I has been found that the quantity of the 70 
estrogenic substance which is orally adminis- 
tered must be regulated to increase the rate of 
weight gain without causing undesirable 
physiological side effects. In other words, it is 
necessary to administer enough of the estro- 75 
genie substance to produce a marked increase 
in the rate of weight gain but not so much as 
to cause undesirable physiological side effects 
as manifested particularly by visibly excessive 
sexual stimulation, or other observable effect 80 
on the reproductive system. More particularly, 
the physiological side effects which should be 
avoided in practising this invention are indi- 
cated by resdessness, riding, high tail heads, 
udder development, mammary and lactation 85 
stimulation, sunken loins, rectal or vaginal 
prolapse, and other comparable effects on the 
reproductive systems of the animals. 

As indicated above, the quantity of estro- 
genic substance administered to growing beef 90 
cattle and sheep must be controlled to produce 
the desired increase in die rate of weight gain 
as the animal matures widiout undesirable side 
effects, and the present invention is based in 
part on the discovery that this result can be 95 
achived by controlling the amount of estro- 
gencic substance administered to the animal. 
The necessary degree of control can be 
achieved by administering the estrogenic 
substance in proportion to the body 100 
weight of the animal or in proportion to the 
feed intake of the animal. In fact, both of these! 
methods of control can produce equivalent 
results, since the number of pounds of food 
consumed daily by growing beef and sheep 105 
catde is roughly proportional to the weight of 
the animal. For example, when growing beef 
cattle are full fed, diey will usually consume 
about 3% of their weight per day in food 
material. Further, if the estrogenic substance 110 
is administered in a feed supplement which 
forms only part of the total ration of the ani- 
mal, the amount in the supplement can be pro- 
portionally increased in inverse relation to the 
proportion of the feed supplement to the total 115 
feed intake. 

When stilbestrol (diethylstilbestrol) is used 
in practising the present invention, from 0.1 to 
8 milligrams should be adniinistered to the 
growing beef animal per 100 lbs. of body 120 
weight during each 24-hour period of the 
treatment, or at least the average dosage per 
day should fall within this range over each 5 
to 10-day period of treatment. Preferably, 
from 0.1 to 3 mg. of stilbestrol are achninis- 125 
tered per 100 lbs. of body weight over each 24- 
hour period. On the basis of feed intake, when 
stilbestrol is incorporated in the total feed 
ration, the catde feed material should contain 
from 0.03 to 2.7 mg. per pound of feed 130. 
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material or, preferably, from 0.03 to 1 mg. per 
pound of feed material. 

When growing sheep (lamps) are treated 
with stilbestrol in accordance with this inven- 
5 tion, it should be given at a lower level than 
for beef cattle, that it, the critical range within 
which beneficial results can be obtained with- 
out also obtaining undesirable side effects is 
lower for sheep than catde. It is therefore pre- 
10 ferred to limit the quantity of stilbestrol orally 
adrninistering to growing sheep to within the 
range from 0.01 mg. to 1.0 mg of stilbestrol 
per 100 lbs. of body weight per 24 hours. Simi- 
larly, when stilbestrol is incorporated in the 
1 5 total feed ration for the sheep, the sheep feed 
material should preferably contain from 0.003 
to 0.3 mg. per pound of feed material. 

The importance of orally adminstering the 
estrogens in these specified amounts is further 
20 illustrated by the unexpected finding that 
estrogens when fed to beef catde and lambs in 
the ranges indicated remain primarily localized 
in the digestive tract and liver of treated 
animals with only relatively minute amounts 
25 traversing the general body circulation. This 
finding is of considerable significance since 
is explains why no undesirable side effects 
develop in the animals when practising the 
invention since at the levels indicated essenti- 
30 ally none of the estrogen reaches the sex organs 
or rudimentary mammary glands. By contrast 
it explains why much larger amounts of orally 
administered estrogens are required in dairy 
cattle in order to be physiologically effective. 
35 Since larger feeding amounts results in more 
estrogen traversing the general circulation to 
the glands concerned with milk secretion this is 
a desirable function in dairy cattle but un- 
desirable in this invention for growing beef 
40 cattle in the production of high-quahty beef. 
Further this unique finding that the level of 
estrogen feeding is critical in localizing the 
estrogen primarily in the digestive tract is of 
even greater significance since it assures 
45 against possible human hazards from residual 
estrogen being present in the meat of treated 
beef catde and sheep. 

As is well known in the art, estrogenic sub- 
stances vary in activity. For example, the di- 
50 methyl ether of diethylstilbestrol is known to 
be four times as active as diethylstilbestrol 
itself. However, the ranges set out above 
can be used for estrogenic substances other 
than stilbestrol by administering an amount of 
55 the other estrogenic substance having an 
activity equal to the amount of stilbestrol speci- 
fied. For example, 0.25 mg. of the dimethyl 
ether of stilbestrol has an activity equal to 
1 mg. of stilbestrol. The comparison of 
60 activity can be made to determine the equiva- 
lence of estrogenic preparations as used in this 
invention by determining the relative potency 
of the estrogenic substances in stimulating 
uterine weight increases in immature female 
0 mice. This test procedure is described in 



greater detail in " Detection of Estrogenic 
Substances in Alfalfa and Clover Hays Fed to 
Fattening Lambs ", by Cheng, et al., Journal 
of Animal Science, January 1953. A stilbestrol 
activity unit can therefore be denned as the 70 
estrogenic activity of 1 milligram of pure stil- 
bestrol in the test procedure described in the 
cited reference. 

By way of illustration of the method, a beef 
cattle or sheep feed supplement might be 75 
employed as the vehicle, composed principally 
of soyabean meal and/or cottonseed meal and 
alfalfa meal, molasses, minerals and vitamins. 
The estrogenic substance, such as stilbestrol, 
can readily be incorporated in feed supple- 80 
ments of this type by first dissolving the estro- 
genic substances in a vegetable oil such as 
cottonseed oil or soyabean oil. For example, 10 
grams of stilbestrol might be dissolved in 227 
grams of oil. This oil solution would then be 85 
premixed with a measured amount of the feed 
supplement, and thereafter the premixed 
material would be mixed with the whole body 
of a measured amount of the feed supplement. 
For example the above oil solution might be 90 
premixed with 9\ pounds of the supplement, 
and thereafter with enough of the supplement 
to produce a 2,000 pound batch. 

Other methods of incorporating the estro- 
genic substance in the feed material can be 95 
employed. Various dry mixing procedures may 
be desirable for producing a dry product. By 
way of specific example, dry diethylstilbestrol 
can be mixed with a dry carrier such as pow- 
dered calcium carbonate in the approximate 100 
concentration of one part diethylstilbestrol to 
two parts calcium carbonate to form a premix. 
This premix can then be mixed with a feed 
material like soyabean oil meal in such manner 
that the final desired concentration is obtained. 105 

The method of incorporating an estrogenic 
substance in beef cattle and sheep feed material 
just described has particular advantages in 
practising the present invention, since it is of 
importance that the estrogenic substance be 110 
evenly and completely distributed throughout 
the feed material, and this is difficult to accom- 
plish because of the extremely small amounts 
of the estrogenic substance employed per 
pound of feed material and because of the 115 
insolubility of estrogenic substances in water. 
The preferred method admirably achieves the 
desired result. The estrogenic substance is 
soluble in the animal or vegetable triglyceride 
oil, and the oil solution of the estrogenic sub- 120 
stance is absorbed by the finely-divided vege- 
table material. Good results are obtained by 
employing vegetable meals alone as the absor- 
bent material, such as soyabean meal, cotton- 
seed meal, linseed meal, wheat bran. Prefer- 125 
ably, the vegetable meal employed is sub- 
stantially free from oil, such as solvent- 
extracted soyabean meal. The meal is then 
highly absorbent for the oil containing the 
estrogenic substance. 13Q 
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By the step described, a permix far incor- 
porating an estrogenic substance in beef cattle 
feed material can be prepared. This premix 
comprises a body of finely-divided absorbent 

5 vegetable material substantially saturated with 
a triglyceride oil solution of an estrogenic sub- 
stance. Preferably, substantially all of the oil 
is absorbed by the vegetable material so that 
there is little free oil in the body of material. 

10 This premix can then be combined with a beef 
catde or sheep feed material to produce a feed 
material for use in practising the present 
invention. 

While the method of this invention is 
15 applicable generally to the fattening of grow- 
ing beef cattle and sheep, particularly good 
results are achieved in fattening steers. 

The following examples illustrate the 
method and feed material of this invention in 
20 greater detail without the scope of the 
invention being limited thereto: — 

Example I 
Results with growing beef cattle indicate 
that estrogenic materials when orally 

25 administered such as in a beef catde supple- 
mental feed, stimulate gains in live-weight and 
improved efficiency in feed utilization. The 
present example is presented as a general 
directional example or guide in practising this 

30 invention in beef cattle feeding. The estrogenic 
material such as stilbestrol can easily be 
incorporated in a cattle supplement at the time 
of manufacture. The amount which should be 
added to the catde supplement should be 

35 approximately 10 times the amount desired in 
the total cattle ration since most cattle supple- 
ments in practice are fed at the rate of 10% of 
the total amount of feed which cattle normally 
consume. For example, if one wished to feed 

40 0.03 milligram of stilbestrol per pcund of total 
feed consumed by cattle, then 0.3 milligrams 
should be placed in each pound of the catde 
supplement. Likewise, if one wishes to feed 1.0 
milligrams of stilbestrol per pound of total 

45 ration consumed, then 10.0 milligrams of stil- 
bestrol should be placed in each pound of the 
catde supplement. The placing of these small 
quantities of materials in cattle supplements is 
most easily accomplished by first diluting them 



in a suitable solvent, for example 10 gms. of 50 
stilbestrol dissolved in 227 gms. of peanut oil. 
This amount of oil solution is sufficient for 
mixing with 1 ton of cattle supplement if one 
wishes to supply 5 milligrams of stilbestrol per 
pound of supplement. To facilitate the most 55 
uniform mixture, it is best to premix the oil 
solution with a small quantity, such as 9| lbs., 
of one of the cattle supplement ingredients. 

Example II 

Diethylstilbestrol in trace amounts was 60 
placed in the feed of fattening steers in three 
feeding experiments. In die first experiment, 3 
lots of yearling steers were fed similar fattening 
rations containing several levels of diethylstil- 
bestrol. During a 43-day feeding period these 65 
additions supplied 5 mgs., 10 mgs., and no 
diethylstilbestrol per steer daily in each of the 
respective lots. In the second experiment, 4 
lots of 8 steers individually weighing 700 
pounds, were fed the following ration for 112 70 
days: maize ad libitum, 12 pounds of silage, 
2 pounds of hay, and 2 pounds of soyabean oil 
meal per animal per day. Diethylstilbestrol was 
added to the soyabean oil meal to provide each 
steer in the respective lots the following levels : 75 
none, 2.5 mgs., 5 mgs., and 10 mgs. Two lots 
of 8 steers each averaging initially 775 lbs. 
were fed for 111 days a mixture of approxi- 
mately 65% ground shelled maize and 35% 
ground corncobs in the third and final experi- 80 
ment. Lot 1 in this experiment received a 
simple protein supplement (3 lbs. daily per 
steer) consisting of soyabean oil meal with no 
diethylstilbestrol added. Lo\ 2 received a com- 
plex supplement in an amount equal to that 85 
fed to lot 1, but containing sufficient diethyl- 
stilbestrol to supply 5 mgs. per steer daily. 

The behaviour of the cattle receiving 
diethylstilbestrol was normal in every respect. 
This was true in each of the 3 experiments 90 
even when particular attention was focussed 
upon characteristics which might conceivably 
develop from stilbestrol feeding such as rest- 
lessness, riding, high railheads, lactation and 
udder development. 95 

The more pertinent results of these 
experiments are presented in Table I. 

LE I 



Mgs. diethylstilbestrol per steer daily 
0 2.5 5.0 10.0 



:nt I (43 days) 

Av. daily gain, lbs. ----- - 2.13 — 2.83 2.50 

Feed required per 100 lbs. gain, lbs - - 1144 — 929 1065 

Experiment II (112 days) 

Av. daily gain, lbs. ------ ,2.23 2.46 2.64 3.06 

Feed required per 100 lbs. gain, lbs. - - 940 864 874 756 

Experiment III (112 days) 

Av. daily gain, lbs. ------ 2.33 — 2.91 — 

Feed required per 100 lbs. gain, lbs. - - 978 — 919 — 
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Within each experiment these data show that 
incorporation of trace amounts of diethylsil- 
bestrol in the rations of fattening steers 
markedly increased weight gains when com- 
5 pared with the performance of the animals not 
receiving diethylstilbestrol. In every case steers 
receiving diethylstilbestrol required less feed 
per unit of gain than comparable steers not fed 
this material. The financial returns from the 
10 catde when sold showed consistently greater 
profits in the 3 experiments in lots receiving 
diethylstilbestrol as compared to lots not 
receiving diethylstibestrol. This greater profit 
amounted to as much as U.S. 26.00 dollars per 
15 steer in one of the experiments. 

The catde in the 3 experiments produced 
carcasses which graded U.S. choice to low- 
prime. The carcasses produced by the most 
rapidly gaining animals (fed diethylsulbestrol) 
20 possessed quality characteristics similar to or 
slighdy superior to those found in carcasses 
from the control lot as determined by grade 
characteristics and the yield of lean and fat 
from the 9—10—11 rib sections. No residues 
25 of stilbestrol remained in the fat and muscle 
tissues when analyzed using bio-assay methods 
sufBciendy critical to measure approximately 
one hundredth of one part per million of the 
hormone had it been present in the tissues. 
30 Summarizing, the placing of trace amounts 
of diethylstilbestrol in the feed of fattening 
beef cattle increased liveweight gains as much 
as 35% over control animals not receiving 
diethylstilbestrol and reduced feed costs per 
35 unit of gain as much as 20%. Profits 
from beef cattle feeding were approxi- 
mately doubled by using diethylstil- 
bestrol. No reduction in the fatness of the 
catde or the quality of meat produced was 
40 noted when the diethylstilbestrol was incor- 
porated in the cattle feeds. Also no stilbestrol 
residues remained in the beef tissues following 



45 Two additional cattle experiments were 
carried out to determine the influence of oral 
administration of diethylstilbestrol in growing 
beef catde being fed high-roughage rations. 
The previous 3 cattle experiments described m 

50 Example 2 made use of high-grain growing 
rations. It was therefore desirable to establish 
whether diethylstilbestrol would exert favour- 
able influences in high-roughage rations similar 
to the favourable results obtained on the high- 

55 grain rations fed to growing beef catde. 

The first high roughage ration tested con- 
sisted of cornstalk silage always available with 
the following feeds in the rations being limited 
per animal daily to 5 lbs. of bromealfalfa hay, 

60 2 lbs. of ground whole grain Indian corn 
(maize) and 2 lbs. of a high protein content 
supplemental feed for example soyabean meal. 
Ten yearling steers weighing 625 lbs. at the 
start of the experiment were fed this ration for 

65 127 days and their rate and cost of grain 



determined for the entire feeding period. Ten 
similar steers were fed during the same period 
a similar ration to which 5 milligrams of 
diethylstilbestrol was incorporated in the 2 lbs. 
of said high protein content supplemental feed 70 
being fed daily. The results of this experiment 
showed a favourability to stilbestrol _ when 
added to the high-roughage ration similar to 
the good results earlier obtained when feeding 
high-grain rations. The cattle without stilbes- 75 
trol gained 1.11 lbs. daily per head whereas 
the catde receiving stilbestrol gained 1.22 lbs. 
daily. The feed costs of Eveweight grains were 
reduced from 23.0 cents per lb. to 19.2 cents 
per pound with this small feed addition of 80 
diethylstilbestrol to the ration. No undesirable 
side effects such as riding, mammary develop- 
ment, and lactation were observed in the steer 
cattle at any time during this experiment. 

The second high-roughage ration to which 85 
diethylstilbestrol was added consisted _ of 
approximately similar feeds to those just 
described except that the corn grain and pro- 
tein supplement fed was essentially doubled in 
amount such that the catde received approxi- 90 
mately 8 lbs. of concentrate feeds daily per 
animal in addition to all the roughage they 
would consume. Light 625 lb. steers received 
this high-roughage ration for 140 days without 
diethylstilbestrol and 8 similar steers during 95 
the same period received a similar ration to 
which 5.5 milligrams of diethylstilbestrol was 
incorporated in the daily protein supplement 
allowance furnished each animal. Again a 
favourable response was obtained from the oral 100 
administration of stilbestrol in the high-rough- 
age ration consumed by these growing beef 
catde. Liveweight daily gains per animal were 
stimulated from 1.72 lbs. to 2.00 lbs. by the 
stilbestrol addition in the feed. Costs of grains 105 
were reduced by 18%. No undesirable effects 
attributable to diethylstilbestrol feeding were 
noted in the catde at any time. 

Example IV 
It appeared desirable to test the value of oral 110 
administration of diethylstilbestrol in different 
types of beef catde and see if similar good 
results could be obtained as noted when stil- 
bestrol was included in different types of cattle 
rations. Accordingly two further beef catde 115 
experiments were conducted with feeding 
diethylstilbestrol. One experiment made use of 
heavy weight steers weighing between 1000 
and 1300 lbs. per animal. In the second experi- 
ment beef heifers were used weighing initially 120 
640 lbs. on the average. In all previous 
experiments described in Examples 2 and 3, 
steers were used weighing from 625 lbs. to 775 
lbs. initially per animal. 

Two lots of 10 animals each of heavy weight 125 
steers were fed a high maize ration, limited 
hay, and a high protein content supplemental 
feed for example soyabean meal over an 84-day 
period. One lot received no stilbestrol while the 
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other lot received stilbestrol in the said high 
protein content supplemental feed at a level 
such that each steer received 9 milligrams of 
hormone daily. Liveweight daily gain per 
5 animal was stimulated from 2.32 lbs. to 2.95 
lbs. by the stilbestrol feed addition. Feed cost 
per lb. of liveweight gain was reduced from 
22.3 cents down to 17.5 cents thus indicating 
the profitableness of adding diethylstilbestrol 

10 to heavy weight growing beef cattle. The cattle 
in the feedlet showed no untoward 
effects from diethylstilbestrol feeding. They 
sold well on the market and their carcasses 
proved to be slightly superior to carcasses from 

15 animals not receiving diethylstilbestrol in their 
feed. No detectable stilbestrol residue remained 
in the meat when analyzed critically in the 
laboratory. The only place where diethylstil- 
bestrol residues were present were within the 

20 contents of the digetive tract and in the bile 
emptying into the digestive tract. This finding 
is in direct contrast to the results reported by 
others with subcutaneous injection of stilbes- 
trol pellets which leaves behind stilbestrol 

25 residues throughout the meat tissues of catde. 
Ia the last cattle experiment, growing beef 
heifers were tested with respect to their 
responsiveness to feeding diethylstilbestrol. 
One lot of 8 heifers weighing initially 640 lbs. 

30 was fed for 112 days a high grain growing 
ration to which no diethylstilbestrol was added. 
Two additional lots of 8 heifers each were fed 
during the same 112 days similar rations except 
for stilbestrol additions to the feed. The stil- 

35 bestrol additions in the two lots were at the 
respective rates of 6 and 12 milligrams per 
heifer daily. Liveweight gains were stimulated 
in the heifers similar to the stimulation noted 
with steers. This stimulation amounted to 

40 about 20% or an additional third of a lb. gain 
each day a heifer was fed stilbestrol. Feed costs 
of gains were reduced and the profitableness of 
cattle feeding thereby increased substantially. 
No undesirable side effects such as udder 

45 development occurred in the heifers at any 
time. The beef carcasses produced were of 
excellent quality. Also not stilbestrol residues 
were found in the meat tissues. The only 
residues being present were confined to the 

50 contents of the digestive tract and to the bile 
of the liver. 

Example V 
During the winter months of 1951 — 52 two 
lots of 20 western feeder lambs were each fed 

55 for 78 days a fattening ration composed of 56 
parts shelled maize, 40 parts mixed clover hay 
and 4 parts soyabean oil meal. This ration was 
characterized ft -her as containing the estro- 
genic material- genistein, equivalent to 1 

60 microgram of stilbestrol per pound of ration. 
The lambs made exceedingly good gains in 
body weight (average 0.45 lbs. per lamb daily) 
as compared to lamb gains of approximately 
0.33 lbs. when fed this same type of ration 

65 without estrogenic activity. Two additional lots 



of lambs were injected with stilbestrol pellets 
(two 15 mg. pellets per lamb) in addition to the 
above ration containing genistein in an effort 
to determine whether the genistein was 100% 
effective in stimulating maximum weight gains 70 
in lambs. These Iambs receiving stilbestrol 
injected failed to gain faster than the lambs 
without stilbestrol pellets, indicating, that the 
genistein orally administered in the feed was 
100% effective. 75 
Example VI 
A second lamb experiment was carried out 
during the summer months of 1952 which was 
essentially a duplication of the above experi- 
ment. Again, genistein orally administered in 80 
the hay consumed by lambs proved just as 
effective in stimulating gains in fattening lambs 
as did further administration of stilbestrol 
pellets. 

Example VII 85 
During the Autumn of 1952 the oral 
administration of genistein was further tested 
with respect to its ability to stimulate growth 
in lambs and its ability to bring about improve- 
ment in the lamb meat being produced. Since . 90 
much difficulty and expense were involved in 
securing a supply of genistein, which had to be 
extracted from a special supply of hay with 
pure ethyl alcohol, only a limited number of 
lambs (8) were used in this experiment. Great 95 
care was taken in obtaining lambs of unifor- 
mity with respect to breeding, size, fleshiness 
and previous feeding history. The 8 lambs 
selected were placed in individual feeding pens 
and allowed free access to all the feed and 100 
water they would consume throughout a 63- 
day feeding period. Four of the lambs received 
the following basal feed mixture: coarsely 
ground hay 50.00%, cracked Indian corn 
(maize) 32.63%, cane molasses 15.00%, pro- 105 
tein and mineral supplement 2.37%. The other 
four lambs received a similar feed mixture to 
which 8 grams of genistein was added per 100 
lbs. of feed mixture. The genistein was incor- 
porated in the mixture by first mixing it with 110 
the molasses and then mixing the molasses 
with other ingredients. This ration thus com- 
pounded contained 2 stilbestrol units per 
pound. 

The four lambs receiving the basal mixture 115 
each made an average daily liveweight gain of 
0.33 of a pound during the 63-day feeding 
period. The lambs receiving the genistein 
gamed 12% faster or 0.37 of a pound daily 
during the same period. 120 

Each of the 8 lambs fed were slaughtered 
immediately at the close of the feeding experi- 
ment. Dressing percentage averaged slightly 
higher in the genistein-fed group than in the 
control group, indicating more edible meat was 125 
produced with the use of genistein. 

The edible meat was studied in detail by 
taking a 3-rib cut from each lamb carcass. 
Separation of this 3-rib cut into 3 fractions 
namely fat, lean, and bone, indicated that 130 
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somewhat more lean meat was produced from 
the genistein-fed animals and substantially 
more fattening occurred where this estrogenic 
substance was fed. The average fat percentage 
5 of the 3-rib cut from the basal group of car- 
casses was 34.5 whereas the comparable figure 
for the genistein carcasses was 43.9%. 

The results of this experiment can be sum- 
marized by saying that the estrogenic sub- 
10 stance genistein caused lambs to gain faster, 
to produce more edible and saleable meat, and 
meat of higher quality as judged by degree of 
fatness. 

Example VIII. 

15 In a companion experiment to the experi- 
ment presented in Example VII, 8 lambs were 
selected and fed in the same manner as des- 
cribed above, except that stilbestrol (1.5 micro- 
grams per lb.) was used in the second ration 

Z0 instead of genistein. The stilbesterol was incor- 
porated in the ration by first dissolving the 
pure chemical in peanut oil such that 1 gm. of 
oil contained 0.01 mg. of stilbestrol. The oil 
solution was then mixed in the total ration to 

25 supply the desired amount of stilbestrol. 

At the end of a 70-day feeding period the 
lambs receiving stilbestrol gained 40% faster 
than the lambs receiving no stilbestrol. The 
average daily gains of the 2 groups were 0.48 

30 and 0.34 lbs. respectively. Upon slaughtering 
the lambs immediately at the close of the 
experiment dressing percentage was higher in 
the stilbestrol-fed lambs (52.8%) as compared 
with (50.9%) for the basal lambs receiving no 

35 stilbestrol. 

In summary, the results of this experiment 
demonstrated that stilbestrol when orally 
administered not only stimulated gain in live- 
weight markedly, but resulted in higher dres- 

40 sing percentage indicating more saleable meat 
produced and meat of higher quality. 

Example IX. 
During the Spring of 1953 twenty-eight 
lambs were employed in testing the most effec- 

45 five levels of orally administering stilbestrol 
in lamb feeds. Four lambs were fed a basal 
ration mixture composed of 50 parts ground 
clover hay, 38 parts ground maize, 10 parts 
molasses and 2 parts dietary minerals mixed 

50 with urea. This basal mixture contained no stil- 
bestrol. A second group of 4 lambs received the 
basal mixture to which was added 1.5 micro- 
grams of stilbestrol per lb. of mixture. The 
third group received 3.0 micrograms of stil- 

55 bestrol per lb. of ration, the fourth group 
received 6.0 micrograms, and the fifth group 
of 4 lambs received 12.0 micrograms of stil- 
bestrol per pound of the basal mixture. 
The sixth group of 4 Iambs received stil- 

60 bestrol by another method of administration, 
namely, by implantation of a 15 mg. stilbestrol 
pellet under the skin of each lamb at the 
beginning of the feeding period. The purpose 
of this group as to compare the implantation 



method of stilbestrol administration with the 65 
method of oral administration. 

The seventh and final lot of 4 lambs received 
the basal feed mixture to which 0.2 gm. of 
genistein was added per pound of final mix- 
ture. This genistein amounted to 4 units of 70 
stilbestrol per pound of ration. The genistein 
used was extracted from soybean oil meal and 
purified to a high degree of purity. 

The gains made by all the lambs on the 
various treatments were considered good for 75 
the 42-day feeding trial. The lambs receiving 
the lower levels of stilbestrol in their respec- 
tive ration, however, gained significantly more 
than the lambs receiving no stilbestrol. The 



average daily gains were as follows : — 80 
lbs. 

Lot 1— Basal— No stilbestrol - 0.46 
Lot 2 — -1.5 meg. stilbestrol per 

lb. ration ----- 0.58 
Lot 3 — 3.0 meg. stilbestrol per 85 

lb. ration ----- o.53 
Lot 4 — 6.0 meg. stilbestrol per 

lb. ration ----- 0.49 
Lot 5 — 12.0 -meg. stilbestrol per 

lb. ration ----- 0.40 90 

Lot 6 — stilbestrol pellet (15 mg.) 0.40 
Lot 7 — genistin 0.2 gm. per lb. 



IdUUH ------ 

As in the case of Example VIII, the best 
gaining stilbestrol-fed lot gained approximately 95 
40% faster than the group of lambs on the 
basal ration containing no stilbestrol. The 
lambs receiving the stilbestrol pellet failed to 
gain as much as the control lambs. These pel- 
leted lambs showed undesirable side effects, 100 
namely, increased sexual characteristics. The 
lambs receiving genistein in their feed gained 
significantly more than the control lambs and 
approximately the same amount as lambs get- 
ting an equivalent amount of estrogenic sub- 105 
stances in the form of stilbestrol. 

Removal of the 3-rib sections from each of 
the lambs after slaughter revealed that the 
Iambs receiving either form of estrogen (stil- 
bestrol or genistin) had superior meat carcasses 110 
carrying a better degree of fatness when com- 
pared to the control lambs receiving no estro- 
genic material in their feeds. 

While of course there is some variation 
from animal to animal in regard to the res- 115 
ponse obtained by treating the animal in accor- 
dance with the method of this invention, it 
can be stated generally that increases with beef 
cattle and sheep in the rate of weight gain of 
the order of 10 to 30% are usual It has been 120 
found, as indicated above, that not only does 
the method of this invention increase the rate 
of weight gain of the animal but also that the 
meat produced is of better quality. One indica- 
tion of this is that the meat contains more fat 125 
and that the fat is better distributed. Further, 
animals fattened in accordance with this 
invention provide a greater dressed weight of 
saleable meat 
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What we claim is: — 

1. An improved feed material for immature 
beef catde, such feed material including a 
quantity of an estrogenic substance in an 

5 amount equivalent in potency to 0.03 to 2.7 
milligrams of sdlbestrol per pound of feed 
material. 

2. An improved feed material for immature 
beef cattle as claimed in Claim 1 in which said 

10 estrogenic substance is present in an amount 
equivalent in potency to 0.03 to 1 milligram 
of sdlbestrol per pound of feed material. 

3. An improved feed material for immature 
sheep, such feed material including a quantity 

15 of an estrogenic substance in an amount 
equivalent in potency to 0.003 to 3 milligrams 
of sdlbestrol per pound of feed material. 

4. An improved feed material for ruminant 



animals as claimed in any preceding claim, 
wherein the estrogenic substance included in 20 
the feed material is a synthetic estrogenic sub- 

5. A beef cattle feed material, containing an 
estrogenic substance substantially as described 
with reference to any one of Example I to IV 25 
hereinbefore set forth. 

6. A sheep feed material containing an estro- 
genic substance substantially as described with 
reference to any one of Examples V to IX 
hereinbefore set forth. 30 
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